Abstract. -The temperature dependence of the magnetic aftereffect, ABIB, has been investigated between room temperature and T, in two low-T, FeNiSiB amorphous alloys. ABIB is observed to steadily decrease with T in a region near T,, where the magnetic permeability stays almost constant. The results are analysed in terms of the structural model for the aftereffect.
Introduction
sive technique [I] . The samples were placed in a thermostatic cell whose temperature was varied beDifferent theories have been proposed to explain the t , , , about 200 K and 425 K. The intensity of aftereffect of the initial magnetic permeability in -Orthe magnetic relaxation was defined, in the present ~h o u s ferromagnetic alloys [I, 21. According to the case, as the normalized difference Ap/p = AB/B = so-called structural model [I] , the permeablility after-(B (t,) -B (tz)) / B (tz) between the fixed times tl = effect, Ap/p r ABIB is given by Two amorphous alloys characterized by rather low Curie temperatures (T, = 350 K and 413 K, respectively), have been chosen for the present study, in order to minimize the effects of structural relaxation on the temperature dependence of the magnetic properties of the materials.
Experimental
Two Fe-Ni-based amorphous alloys of composition FezoNissSisBlr and Fe26Ni53Si8B14 were prepared by melt-spinning in air. The amorphicity of the materials was tested on both ribbon sides by means of Xray difiactometry. The measurements of the magnetic aftereffect were performed by using an impulthe AB vs. B curve [I] .
The temperature dependence of I. between room temperature .and T, was obtained by performing torque-magnetometer measurements of the form anisotropy of ellypsoidal samples cut from the amorphous ribbons. The torque is proportional to I: (T) .
The effect of the saturating magnetic field on the value of the torque near T, has been accounted for by making careful extrapolations of the signal to zero field at each temperature.
The Curie temperatures were also measured by differential scanning calorimetry. The results substantially confirmed the ones obtained by magnetic torque measurements.
The temperature behavior of the amplitude of the a.c. magnetic permeability has been studied by continuous recording of an induced signal proportional to this quantity.
Results a n d discussion
The temperature behavior of AB/B.kT is reported in figures 1, 2 for both considered alloys. The experimental data were obtained in subsequent temperature cycles up to T,. While for the Fe20Ni~8SisB14 alloy the experimental curve is perfectly reversible, even after repeated runs to T,, a small irreversible reduction in the AB/B value was observed in the Fe2bNi53Si~B14 alloy, owing to the structural relaxation of the material, when submitted to temperatures higher than about 380 K. As a consequence, the data reported in 11. 11 is observed to stay nearly constant in almost all the considered temperature range, to finally drop about 10 degrees before Tc. A negligibly small value of 1 p 1 is reached some degrees before T,.
Measurements of the permeability aftereffect are without definite meaning within the region of temperatures where the strongest permeability variations occur. On the other hand, the intensity of the aftereffect is observed to substantially decrease even in the region where the permeability amplitude remains almost constant. This appears to be an intrinsic phenomenon, since the domain structure should not be substantially modified in the temperature range where Ip) = const., as it can be checked by observing that the shape of the AB us. B curves (very sensitive to domain-structure variations [I] ) does not significantly change with temperature.
In the high temperature range (say, T 2 0.6 T,), the magnetostriction value A. (T) itr roughly proportional to the square of the saturation magnetization I, (T) [3] . Neglecting, for the momcent, the variation with temperature of the number OIE ordering atoms, NT, it may be predicted, on the basis of the struc- The broad maximum in the intensity of the aftereffect, observed at about T = 330 K for Fes6Nis3Si~B14 and at about T = 420 K for FezoNi1jsSisB14, may be explained in terms of a compensatic~n effect between the rise of NT with T and the simultaneous reduction in the ratio A: / I.. In fact, NT is generally observed to strongly increase with T above room temperature 141.
The observed maximum of AB/B (T) is not to be confused with the ones found at hi&he:r temperatures in high-Tc amorphous alloys [4] , and related to a competition between the rise of NT with T and the increasing effect of irreversible structural relaxation (hence referred to as "relaxation maxima" ).
